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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical module that can be 
downsized and is provided with a sealing structure, and to provide a circuit 
board and an electronic device. 

SOLUTION: An optical chip 10 having an optical part 12 and an electrode 
24 is provided above a board 42. The optical chip 10 is surrounded by a 
housing 44. The optical part 12 is sealed by a first sealing part 30. An 
electric connection part between the electrode 24 of the optical chip 1 0 
and a wire 46 of the board 42 is sealed by a second sealing part 52. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An optical chip prepared above a substrate which is characterized by providing the following, and with which 
wiring was prepared, and said substrate An optical chip which has an electrode electrically connected to an optical part 
and said wiring A case which surrounded said optical chip above said substrate at least, and was prepared in it The 1 st 
closure section which is prepared on said optical chip and closes said optical part The 2nd closure section which closes 
the electrical installation section with said wiring of a said electrode and said substrate of said optical chip 
[Claim 2] It is the optical module with which said case is prepared in the upper part of said optical chip, and the side in 
an optical module according to claim 1, the 1st opening is prepared above said optical part among said cases, and it 
comes to attach a lens in said 1st opening circles. 

[Claim 3] It is the optical module which can adjust distance of said lens and said optical part by having the 1st portion 
holding a lens with which said case was located above said optical part in an optical module according to claim 1 or 2, 
and the 2nd portion which direct continuation is carried out to said substrate, and supports said 1st portion above said 
optical part, and moving said 1st portion. 

[Claim 4] In an optical module according to claim 3, said 2nd portion has the 2nd opening. In an outside of said 1st 
portion The 1st screw thread is formed. Inside said 2nd opening of said 2nd portion By forming the 2nd screw thread, 
said the 1st portion and said 2nd portion are combined with said the 1st screw thread and said 2nd screw thread, said the 
1st screw thread and said 2nd screw thread are used, and it is a movable optical module about said 1st portion. 
[Claim 5] It is the optical module which is formed and becomes said optical chip in an optical module given in either of 
claim 1 to claims 4 so that said electrode may be arranged on the outside of said optical part, may avoid said electrode, 
said 1st closure section may be formed, said 2nd closure section may adhere to the side of said 1st closure section and it 
may not adhere to the upper surface. 

[Claim 6] It is the optical module with which it has a circuit chip above said substrate further in an optical module given 
in either of claim 1 to claims 5, and said optical chip is prepared above said circuit chip. 

[Claim 7] It is the optical module with which said substrate has an external terminal in an optical module given in either 
of claim 1 to claims 6. 

[Claim 8] It is the optical module which has the spacer section which is prepared between the plate section by which 
said 1st closure section is arranged above said optical part in an optical module given in either of claim 1 to claims 7, 
and said substrate and said plate section, and supports said plate section. 

[Claim 9] It is the optical module with which it comes to form said spacer section in the perimeter of said optical part 
continuously in an optical module according to claim 8, and comes to form space between said optical parts and said 
plate sections. 

[Claim 10] It is the optical module said whose space is a vacuum in an optical module according to claim 9. 
[Claim 1 1] It is the optical module with which, as for close, nitrogen or a dried air becomes said space in an optical 
module according to claim 9. 

[Claim 12] It is the optical module which is the layer on which said spacer section pastes up said optical part and said 
plate in an optical module according to claim 8. 

[Claim 13] It is the optical module which said plate section passes [ module ] the light at least in an optical module 
given in either of claim 8 to claims 12, and does not pass infrared radiation. 

[Claim 14] It is the optical module which comes to have two or more photo detectors with which said optical part was 
compared for image sensing in an optical module given in either of claim 1 to claims 13. 

[Claim 15] It is the optical module with which said optical part comes to have a color filter above said photo detector in 
an optical module according to claim 14. 

[Claim 16] It is the optical module with which said optical part comes to have a micro-lens array on the surface of said 
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optical chip in an optical module according to claim 14 or 15. 

[Claim 17] The circuit board by which it comes to mount an optical module of a publication in either of claim 1 to 
claims 16. 

[Claim 18] Electronic equipment which has an optical module of a publication in either of claim 1 to claims 16. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to an optical module, the circuit board, and 

electronic equipment. 

[0002] 

[Background of the Invention] The solid state camera with which the sensor chip was attached in the case and the lens 
was attached in the case is known. In the conventional solid state camera, in order to have protected the sensor chip and 
the electric connection from moisture, closure structure needed to be applied to the case and there was a problem that 
equipment was enlarged. 

[0003] This invention solves this trouble and that purpose is in offering the optical module, the circuit board, and 

electronic equipment which could be miniaturized and were equipped with closure structure. 

[0004] 

[Means for Solving the Problem] (1) An optical chip which an optical module concerning this invention is the optical 
chip prepared above a substrate with which wiring was prepared, and said substrate, and has an electrode electrically 
connected to an optical part and said wiring, It has a case which surrounded said optical chip above said substrate at 
least, and was prepared in it, the 1st closure section which is prepared on said optical chip and closes said optical part, 
and the 2nd closure section which closes the electrical installation section with said wiring of a said electrode and said 
substrate of said optical chip. 

[0005] According to this invention, even if it does not apply closure structure to a case, an optical part and the electrical 
installation section can be protected from moisture, dust, fluff, etc. 

[0006] (2) In this optical module, said case is prepared in the upper part of said optical chip, and the side, the 1st 
opening may be prepared above said optical part among said cases, and a lens may be attached in said 1st opening. 
[0007] (3) In this optical module, what can adjust distance of said lens and said optical part is sufficient as said case by 
having the 1st portion holding a lens located above said optical part, and the 2nd portion which direct continuation is 
carried out to said substrate, and supports said 1st portion above said optical part, and moving said 1st portion. 
[0008] In this optical module, said 2nd portion has the 2nd opening. (4) In an outside of said 1st portion The 1st screw 
thread is formed. Inside said 2nd opening of said 2nd portion The 2nd screw thread may be formed and said the 1st 
portion and said 2nd portion may be what is combined with said the 1 st screw thread and said 2nd screw thread, and can 
move said 1st portion using said the 1st screw thread and said 2nd screw thread. 

[0009] (5) In this optical module, said electrode is arranged on the outside of said optical part, said electrode may be 
avoided for said optical chip, said 1st closure section may be formed in it, and said 2nd closure section may be formed 
in it so that it may adhere to the side of said 1 st closure section and may not adhere to the upper surface. 
[0010] (6) In this optical module, further, it has a circuit chip above said substrate, and said optical chip may be 
prepared in it above said circuit chip. 

[001 1] (7) In this optical module, said substrate may have an external terminal further. 

[0012] (8) In this optical module, said 1st closure section may have the spacer section which is prepared between the 

plate section arranged above said optical part, and said substrate and said plate section, and supports said plate section. 

[0013] (9) In this optical module, it may come to form said spacer section in the perimeter of said optical part 

continuously, and space may be formed between said optical parts and said plate sections. 

[0014] (10) In this optical module, said space may be a vacuum. 

[0015] (1 1) In this optical module, nitrogen or a close dried air may be in said space. 

[0016] (12) In this optical module, said spacer section may be a layer which pastes up said optical part and said plate. 
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[0017] (13) In this optical module, said plate section needs to pass the light at least, and does not need to pass infrared 
radiation. 

[0018] (14) In this optical module, said optical part may have two or more photo detectors arranged in for image 
sensing. 

[0019] (1 5) In this optical module, said optical part may have a color filter above said photo detector. 

[0020] (16) In this optical module, said optical part may have a micro-lens array on the surface of said optical chip. 

[0021] (17) As for the circuit board concerning this invention, it comes to mount the above-mentioned optical module. 

[0022] (18) Electronic equipment concerning this invention has the above-mentioned optical module. 

[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0024] Drawing 1 is drawing explaining the optical module and the circuit board concerning the gestalt of operation of 
this invention. An optical module has the optical chip 10. Drawin g 2 (A) and drawing 2 (B) are the cross sections and 
plans of an optical chip. 

[0025] The optical chip 10 has an optical part 12. The light of an optical part 12 is incidence or the portion which carries 
out outgoing radiation. Moreover, an optical part 12 changes light energy and other energy (for example, electrical and 
electric equipment). That is, an optical part 12 has two or more energy conversion elements (a photo detector and light 
emitting device) 14. With the gestalt of this operation, an optical part 12 is a light sensing portion. Two or more energy 
sensing elements (a photo detector or image-sensors element) 14 are put in order two-dimensional, and can perform 
image sensing now. That is, with the gestalt of this operation, optical modules are image sensors (for example, CCD, a 
CMOS sensor). The energy sensing element 14 is covered by the passivation film 16. The passivation film 16 has light 
transmission nature. When manufacturing the optical chip 10 from a semiconductor substrate (for example, 
semiconductor wafer), the passivation film 16 may be formed by Si02 and SiN. 

[0026] The optical part 12 may have the color filter 18. The color filter 18 is formed on the passivation film 16. 
Moreover, the flattening layer 20 may be formed on a color filter 18, and the micro-lens array 22 may be formed on it. 
[0027] Two or more electrodes 24 are formed in the optical chip 10. Although an electrode 24 has the bump formed on 
the pad, it may be only a pad. The electrode 24 is formed in the outside of an optical part 12. An electrode 24 may be 
arranged along with two or more sides (for example, two sides or the neighborhood which counters) of the optical chip 
10, or one side. 

[0028] The closure of the optical part 12 is carried out by the 1st closure section 30. Since there is the 1st closure section 
30, even if it does not close the optical chip 10, an optical part 12 can be protected from moisture with a substrate 42 
and a case 44. The 1st closure section 30 is directly formed on the optical chip 10. The 1st closure section 30 has the 
plate section 32 and the spacer section 34. The 1st closure section 30 avoids an electrode 24, and is prepared. 
[0029] The plate section 32 is arranged above an optical part 12. Although especially the configuration of the plate 
section 32 is not limited, it is a quadrilateral, for example. The plate section 32 has light transmission nature. The 
plastics of optical glass or light transmission nature can be used as the plate section 32. The plate section 32 will not ask 
the magnitude of loss, if light penetrates. However, permeability is high, and the way is more desirable although there is 
little loss. Moreover, only the light of specific wavelength may be penetrated. For example, although the plate section 
32 passes the light, it may not pass the light of an infrared field. The plate section 32 may have small loss to the light, 
and its loss may be large to the light of an infrared field. Moreover, to the light, loss is small, and optical processing may 
be performed to the surface of the plate section 32 so that loss may become large to the light of an infrared field. For 
example, to the light, loss is small in the plate section 32, and the film with which loss consists of a large material to the 
light of an infrared field may be prepared in it. 

[0030] It comes to form the spacer section 34 in the perimeter of an optical part 12 continuously. The spacer section 34 
may be formed by resin, for example, may be formed by thermosetting resin or the photoresist. In addition, the spacer 
section 34 formed by thermosetting resin or the photoresist can suppress the deformation by carrying out temporary 
hardening. For this reason, the resin which constitutes the spacer section 34 can prevent spreading on an optical part 12. 
If thermoplastics is an ultraviolet curing mold, the exposure of ultraviolet rays is applicable to temporary hardening. Or 
the spacer section 34 may be formed with a metal. In that case, wax material may be used for immobilization with the 
spacer section 34, and the plate section 32 or the optical chip 10, and adhesives may be used for it. Moreover, it may be 
formed with the material with the plate section 32 and the spacer section 34 same in one. In this case, the plate section 
32 and the spacer section 34 are formed with the material which has permeability, such as optical glass and plastics of 
light transmission nature. 

[0031] The plate section 32 and the spacer section 34 close an optical part 22. The spacer section 34 supports the plate 
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section 32, and space is formed between the plate section 32 and an optical part 12. This space is sealed. Moreover, this 
space may be decompressed rather than atmospheric pressure, may become a vacuum, and may be filled with nitrogen 
or a dried air. 

[0032] An optical module has a substrate 42 and a case 44. A case 44 makes the configuration which is established 
above a substrate 42 and surrounds the optical chip 10. A substrate 42 has wiring 46. Moreover, a substrate 42 has the 
external terminal 48. A case 44 has a lens 54. 

[0033] A substrate 42 is for example, a ceramics substrate. The optical chip 10 is attached in the substrate 42. The field 
in which the optical part 12 was formed is turned upwards in detail, and bonding is carried out to the substrate 42 in the 
state of face up. In addition, the optical chip 10 and a substrate 42 may be fixed with adhesives. Wiring 46 is formed in 
the substrate 42. Moreover, the external terminal 48 is formed in the substrate 42. Although some wiring 46 serves as 
the external terminal 48 in the example shown in drawing 1 , it is good also considering a pewter ball etc. as an external 
terminal. The external terminal 48 may be connected with the circuit board 70. 

[0034] Wiring 46 and the electrode 24 of the optical chip 10 are connected electrically. Wirebonding which uses a wire 
50 may be applied to the electrical installation. The closure of the electrical installation section of wiring 46 and an 
electrode 24 is carried out by the 2nd closure section 52. Since there is the 2nd closure section 52, even if it does not 
form closure structure with a substrate 42 and a case 44, the electrical installation section of wiring 46 and an electrode 
24 can be protected from moisture. Resin may be used as the 2nd closure section 52. In that case, resin may be prepared 
by potting. The 2nd closure section 52 may be formed so that it may not adhere to the upper surface (field through 
which light passes) of the 1st closure section 30. The 2nd closure section 52 may adhere to the side (field where passage 
of light is not demanded) of the 1st closure section 30. 

[0035] It comes to attach a case 44 in a substrate 42. Adhesives may be used for the installation. Some cases 44 are 
located above the field in which the optical part 12 of the optical chip 10 was formed. 

[0036] The lens 54 is attached in the case 44. A case 44 has the 2nd portion 56 used as the attachment section with a 
substrate 42, and the 1st portion 58 used as a lens holder. The lens 54 is attached in the 1st portion 58. The 1st and 2nd 
openings 62 and 60 are formed in the 1st and 2nd portions 58 and 56 [ above an optical part 12 ]. The 1st and 2nd 
openings 62 and 60 are open for free passage. And the lens 54 is attached in the 1st opening 62 of the 1st portion 58. 
The lens 54 may be fixed in the 1st opening 62 by the presser-foot structure (not shown) containing the presser-foot 
implement which can be moved in the direction which met the shaft of the 1st opening 62 using the screw thread (not 
shown) formed inside the 1st portion 58. In this case, as for a presser-foot implement, it is desirable to have light 
transmission nature. That is, a lens 54 is located above an optical part 12. The outside of the 1st portion 58, and inside 
the 2nd opening 60 of the 2nd portion 56, the 1st and 2nd screw threads 68 and 66 are formed, and the 1st and 2nd 
portions 58 and 56 are combined by these. Therefore, the 1st and 2nd portions 58 and 56 move in the direction in 
alignment with the shaft of the 1st and 2nd openings 62 and 60 with the 1st and 2nd screw threads 68 and 66. Thereby, 
the focus of a lens 54 can be adjusted. 

[0037] The optical module mentioned above is mounted in the circuit board 70. The circuit pattern 72 is formed in the 
circuit board 70, and the external terminal 48 of an optical module is joined to the circuit pattern 72. Any of the wax 
material (soft solder and brazing solder) containing a pewter, adhesives, an anisotropy electrical conducting material, 
and an anisotropy electric conduction film may be used for the cementation, and metal cementation may be applied to it. 

[0038] This invention is not limited to the gestalt of operation mentioned above, and various deformation is possible for 
it. For example, this invention includes the same configuration (for example, a function, a method and a configuration 
with the same result or the purpose, and a configuration with the same result) substantially with the configuration 
explained with the gestalt of operation. Moreover, this invention includes the configuration which replaced the portion 
which is not essential as for a configuration of that the gestalt of operation explained. Moreover, this invention includes 
the configuration which can attain the configuration or the same purpose which does so the same operation effect as the 
configuration explained with the gestalt of operation. Moreover, this invention includes the configuration which added 
well-known technology to the configuration explained with the gestalt of operation. 

[0039] (Gestalt of other operations) Drawing 3 is drawing showing the modification of the optical module concerning 
the gestalt of operation of this invention. The 1st different closure section from the gestalt of operation mentioned above 
is shown in drawing 3 . The 1st closure section 80 has the plate section 82 and the spacer section 84 which were formed 
in one. For example, the 1st closure section 80 can be formed with injection molding of resin. The spacer section 84 can 
be pasted up with the optical chip 10 with adhesives. Other details are as the gestalt of operation mentioned above 
having explained. 

[0040] Drawing 4 is drawing showing the modification of the optical module concerning the gestalt of operation of this 
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invention. The 1st different closure section from the gestalt of operation mentioned above is shown in drawing 4 . The 
1st closure section 90 has the plate section 92 and the spacer section 94. The spacer section 94 is a layer which pastes up 
an optical part 12 and the plate section 92. Resin (for example, thermoplastic resin) may be used as the spacer section 
94. Adhesives may be used as the spacer section 94. When the spacer section 94 is formed on the micro-lens array 22, in 
order to improve the rate of condensing of the micro-lens array 22, the absolute refractive indexes of the light in both 
may differ. In detail, if the absolute refractive index of the spacer section 94 is a convex lens as the micro-lens array 22 
shows drawin g 4 , it is smaller than the absolute refractive index of the micro-lens array 22. On the contrary, if the 
micro-lens array 22 is a concave lens, the absolute refractive index of the spacer section 94 is larger than the absolute 
refractive index of the micro-lens array 22. 

[0041] Drawing 5 is drawing showing the modification of the optical module concerning the gestalt of operation of this 
invention. The optical module shown in drawing 5 has the optical chip 10 and the circuit chip (semiconductor chip) 100 
accumulated. In detail, the optical chip 10 is attached on the circuit chip 100. Adhesives can be used for the installation. 
Bonding of the circuit chip 100 is carried out to the substrate 102 in the state of the face down (face down bonding 
structure). That is, electric connection is achieved towards the direction of the substrate 102 formed wiring 104 in the 
field in which the electrode (bump) of a circuit chip 100 was formed. The optical chip 10 and the circuit chip 100 are 
electrically connected through wiring 104. Other details are the same as that of the optical module shown in drawing 1 . 
[0042] Drawing 6 is drawing showing the modification of the optical module concerning the gestalt of operation of this 
invention. The optical module shown in drawing 6 has the optical chip 10 and the circuit chip (semiconductor chip) 110 
accumulated. In detail, the optical chip 10 is attached on the circuit chip 110. Adhesives can be used for the installation. 
Bonding of the circuit chip 1 10 is carried out to the substrate 1 12 in the state of face up (face-up-bonding structure). 
That is, electric connection is achieved with the wire 116 towards the direction where the substrate 112 with which 
wiring 1 14 was formed is opposite in the field in which the electrode (bump) of a circuit chip 1 10 was formed. You may 
connect electrically through wiring 1 14 and the optical chip 10 and a circuit chip 110 may be electrically connected 
using a wire. Other details are the same as that of the optical module shown in drawing 1 . 

[0043] Since the unification with the optical chip 10 and the circuit chip 100,1 10 used for signal processing after the 
energy conversion by this etc. can be attained, for example according to drawin g 5 or structure like drawing 6 , the 
volume of an optical module can be reduced remarkably. Therefore, an optical module can be miniaturized effectively. 
[0044] As electronic equipment concerning the gestalt of operation of this invention, the note type personal computer 
1000 shown in drawin g 7 has the camera 1 100 with which the optical module was incorporated. Moreover, the digital 
camera 2000 shown in drawing 8 has an optical module. Furthermore, the cellular phone 3000 shown in drawing 9 (A) 
and drawing 9 (B) has the camera 3 100 with which the optical module was incorporated. 
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[0 0 0 8] (4) Ctf>3fe*i^ — /MC*5t*T. WIS^ 
2<0ffi#f*#2<a|JHP«*#U SftflBSH ©ffl#*>*MB9 

2<&RJPffitf>rtflH-W\ «2«>iai:*RlteiJx. fflis^ 
l<Dffi#£fltre»2<7>fflS#£tt, flMBfBl£>;frC*:ltMB 

m2<Mzzt{z.£oxi£&isti. ift&mi<ofrcb stria 40 

ffl 2 C £ SrJBi^XflMSSS 1 ©»«r*r#«iT?# 6 co 
[0 0 0 9] (5) C^^^^-/W:^V>T, mJlE3fc; 

ffliaB 2 w#tJhaii, «ris!B i ^»jfcffl^«ffii-f** ; 
[ooio] (6) 



[00 11] (7) C<D}t*i*~— /Mc:*S^X> mlieS 
tRtt. *a»^&Se>l-*LXfcJ:v\, 
[0 0 12] (8) CW^v^a- vHCifc^X, ffillE^ 

[0 0 13] (9) ^(D^^a- /MC^X, Bftiax 

SBd s ?g* 2 tit v >x fc <fc v > 0 
[0014] (i o). /mc^x. mie 

[0 0 15] (11) C^ft^i^-zMC^X, sais 
[0 0 16] (1 2) ©JfrtS^a.— yM-*$V^X. SfflE 

[0 0 17] (13) Z(Dft^i/^— /M£*5V^X. iWia 
fflia***<XtJ:v\ 

[0018] (14) rO**^a— A^IC*3V^T. lWIB 

#3HHS:#LXivxfcJ:v\, 
[0 0 19] (15) r.0>3t*i*3.— A^fc*5V^T, Wlfi 

^r#LXV>X^ £v\> 
[0 0 2 0] (16) CLCD^v^ — /Mw*5V>X. SftlB 

XT W LT t^X t> <£ V \ 

[00 2 1] (17) ;ran£ffi*[Bllg£«tt. ±B3ft 
*v?aL-^3IK*ttX*-6o 

[0 0 2 2] (18) *»MiC«-5-«T-ttl»tt. ±lB5fe 

[0 0 2 3] 

XHffi*#Raux»M"r6 0 
[00 2 4] Ml ti> **W©*J(|iO«ffilC«S** 

fit. 3t*^^^l 0Sr*t-6 o _ 0 2 (A) Rt/BI2 
(B) ti. 5t^y^ttffiH2fct^5pffiBlx-*>6, 

[0 0 2 5] o.«. ft^wai^i 2$r^r-r 

So £fc. ^WSB^l 2«. ^^v^-tflboai^ 

5)1211 • 
*^-) 14 4rWi-5 0 *IB£o»»X-tt. »*tt»»l. 



(4) 
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tiX. BSift-feVv^^^S:fTX.6J:5l-<CoTV^ 0 -fft 

(^IxrfccD, cMOstyf) t*&>6 0 j^/v 
^-gcJfciSi^ l 4 tt. v '>aygi6 x*Sfr*x 

/>) ^e>»Si"6*&, Si0 2 , Si Ntv^r^- 
[0 0 2 6] 211, *7-7^H 1 8* 

* 1 8_hU:¥t&fl:Jl2 Oi&SRH-fctU -fcfcULfcl-^^n 
l/yX7K 2 2flSRttfc;h/O^Ct>«fcV\ 
[0 0 2 7] Tfe^ ^10 ICH. Itgccomffi 2 4 
j££;ft,-C^5o m^2 4fi. '*y K-LfcJftfcSftfc'^ 

ia^»oX««2 4£KHLTt>«fcV\, 
[0 0 2 8] 564£ttSB# 12H §S l-0>£f Jt« 3 0 lc<fc 20 

«4 2 £S(*4 4 £lc£oT. OSr#MLL 
ft<£t>. 2Srfflft^fe«»+6^fc^t? 

WBttfeft-cv**. * i<o»Jh(w 3 o :/^-hSfl3 

«ffi2 4&«ttTRtf-e>;h/C^5,, 
[ 0 0 2 9 ] -:7V— hSB 3 2 tt' % 5t^Wffl^ 1 2 OJi^ 

icgam^ft^o h«3 2«>**w:Wwi83fesnft 

ttv\ fc^u sffea^ftv^ocots? 
fcotwv\ ^u-h§i53 2 «. *fw.yt\cMi-xmfk 

#fc#LT»*as*#<ft5.t5l-. ^^-^320 
9 3 2 1:, pT^3fel-^ LT**#/hS < . 

[0 0 3 0] 3 4 ti. 3fe^W9# 1 2 <Z)ffiffl 

^«w^»fi6.snTft6 0 ^-tS3 4ii mmx 

JBft£f-CflMtUCt>J:v\ ft*. JRWffctt*lBXtt*« 



£fc^*©£**»;t act zotctb, 

— MB 3 4 2(D±l:jr^ 

3&S-C#5« fcSVMi, &«-e^^— S-«»3 4Sr**LT 
fciVV **>»£\ }Hfl3 4 t % hgfl3 2 

±v*U *3WMr«HLtt±v\ *fc. :/u-hgfl3 

2 1^-«3 4 tn. -&m^m-(DttnxMf&£ 

y^ft^O»iittt#i-6tt-«-«cj:D»«*na. 
[0 0 3 1] /U- hSS3 2M^^- frS&3 4lt * 
^Wffl^2 2Srf*Jh-*-So *^-f-8B3 4^>^U— h «5 
3 2«»U HS53 2 2 t<om 

1t£tiX^X-i>£*\ 
[0 0 3 2] 3t*^a-^ StS4 2 tmft* 

yf\ ozmtmytZte-to SS4 2IL gdi®4 6£# 

£fc, S4S4 2I*, ^»j(l*4 8ttta. 

[0 0 3 3] £t54 2ft, fll;itf-t?7^*K«-efc 

£<, f£L<tt\ 2^^$tifc®«rJL(:rpJ 
ttT, SS4 2(c^m— y^«ffiX^>"r>r 

ttTl^o ft ^y^l 0 tX«4 2ttttt»it 

BSLttiv^ Sfi4 2l:ii, ffifoA Gtm&ZfrX 

V>5 0 ^fc, &K4 2i:^«« J F-4 8^ttf)tlTV> 
6, Bl l^i-^JXfi, SEj^4 6^-aJ^SB«T"4 8 
irftoXV^-5^ ^v^tf-^ftiffc^ttWT-i LTt 

xi>±\i\ 

[0 0 3 4] ga»4 6 0(DHI2 4 

v\ ia^4 6 tmm2 4^««w«jRffltt v mz<Dm± 

95 2t:J:oT§tlL£nT^6o JB 2 K)#tJh» 5 2 d^fc 
5^)T\ SS4 2 tg*4 4 tt:J:oX#tlh«5&Sr»* 
Lft<Tt>. gE»4 6 ^«ffi2 4^«ftW«ftffl*:ffl* 
^<b»S-r5C^^-C#^ 0 ^2<D^lh95 2^LT. 

"C«JBS:R*tXt J:v% ^ 2 (DfiitgiS 5 2 tt. Il^#t 
ih93 0^±ffi lc#« ^ Lftv^i:5)l: 

»fiKLTtJ:V^ 0 tR 2 <7)#tlh9 5 2 mi^>#tih9 3 
O(7)^J30 Ofecoilig^^^^v^®) |:#*LXt><t 

[0 0 3 5] g(*:4 4fi. Sffi4 2 1) «bttTft 



(5) 



[0 0 3 6] Ift:44l^ U^X 5 4 tfR 9 tttt htl 
TV^o gf*4 4H Sffi4 2 t<D&tt&tteZ>m2<D 
gfrfrS 6 t. V^X^/Vy^/.C^BKOSJ^S 8 t £^ 
i"6 0 ^1^35^5 8t-U>X5 4^^K)#Jt^iX"C^ 
6c fg 1 &tffg 2 Og|5# 5 8 , 5 6tdl2, 3fc#f$Sfl#l 

2o±^lc:*5V>T, miRtf&2<vmn&6 2. 6 0^ 

7£/&£*XTl^<& 0 ^lR^2cDBiP^6 2, 6 OJL 10 

f^ldU^XS 4^^t)^Jt^nX^5 0 U>X5 4H 
$1^5 8(Drtft)l^^^^fc^C -(B**T) £ 

19, ^icd^p^6 2rtlc:®^^tiX^Tt)J:v\ 

f6o »10«»5 8 0)^HIIt!B2<0»»5 6^jB2 0 
BBPffl6 0<ortW-W:!Biftt/!B2a5iai:-6 8, 6 6^ 20 

8, 5 6H^^nTV^, L/c^oX. il^2 
<D;faC68, 6 6K£oT, ^l&t/3&2<£>gfi#5 8, 
5-611 «5lRr/»2<^BBP«6 2, 6 0^**«C»ofc 

[0 0 3 7] _hi£Lfc*^>^— 'W*. 0KSffi7OlC 

jWg/£Sft-C*5iK 3fe^v^-/vco^ffi*8^-4 8 j&SEifc 
/^->7 2 4:«*SlxXV^ 0 ^<og^^li, 30 

[0 0 3 8] ±i&UfdHffi0^ffi^PS^$4x 

[0 0 3 9] (^(Df&OUfficO^S) B 3 tt, 
Jkfttfa*£*LT^£. SB 1 <&*tJtffi 8 0 tt\ — ttWfcUK 
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& i,tcmm<vT&mxmn i,itm o -<?*>*.. 

[0 0 4 0] B4tt. *»W«>*lk^*«lC«6**^ 

m<DMnk&&tezmi<oM±u&7i*£tix\,^z>o mi 

(Dm±& 90i^Vu-hSP92 xu?^^-- v-n 9 4 £ 

§P9 2 i:^ft6lT*$)6o ^-ta9.4ttX, 

- iJ-gfl9 4 £ LT. «*»]&«JBLTfcJ:v\, 
a 9 4tfw-f ^ o i/yxrw 2 2±ic^jS$n6S^ 
Id*, -r-f ^ □ uyXr W 2 2 (D»^$r|6]±t6fc 

^T^d uyXTK 2 2^|§)4^^-f-j; 5l:flvyXt 
frtttf, -^-T ^ n U^XT K2 2 <7)J&*rft@#T^ X 9 
-^>f * n uyXTW 2 2^DflU^X 
•Cfcixtf. !^«9 4<7)«fe>ttWHlfi L ^f*. -^-T^d 

i/yxr u-r 2 2<d*6^@Jt^J: 9 

[0041] H5«t, *»w©*iio*ii8ic«a**y 
a— ^<&*«««r^>B-e*>6-. isi^t^^^- 

SMt^sO ioo^t6o #KI1 

0 o^Jdcft^s/Xi 0dsst)#*te>ttxv^ o 

y/lOOft S^l 0 2(C^o: — 

3S) o i-*fe*>. 0Sf^Xioo(pii (^^^) ^ 

«fiKSn^:ffiSr. EJI 1 0 4»figSixfeStR 1 0 2<D^ 
ipj^ftx. ««»*»«^Be>nxv^5 0 %^y-f 
lot HIK^- y/lOOi: I*. gE8j* 1 0 4 £r:fr LTl^ 

[0 0 4 2] (3 61*. *5IW^SI«6^ffi«-«63t^^ 

mft^y?) l l o^^i-5o f¥U<»*. 

1 0C0_bic^^^^l 0^^^p#^t^nTV^5o *W 

7X1 1 0H StSl 1 2 lC7x-^7y ^ffi-Cd?^ 

3g) o *T^*>, HKfyXl 1 O^Sg ^ 
»fiKSnfcffiSr, BEI81 1 4dS«fiKSnfcS«_l 12> 

. &totemm.&mbtix^z>o \ otm^y 

XllOill BBtftl 1 4^ttl^ggtTt 
[0 0 4 3] B5X«B6^i5*»5filcj:nri. ^J^i 



(6) 



<Dm^f&mmzm^htiZ>1aite7y7lQO t not 

[0044] *Kw<omM<oMt&\z&z>m*m%st l 

0 7l^fy- hS^-yt^=>y^^-^ l 0 0 
Oil ft^i>~-s\<>t>m^&tltc** 7 1 lOO&^f 
-T5o HI 8 l^/Ttf v^^ > 7 2 0 0 0 11^;^ 

v^-^^rTSo £<bt-. 13 9 (A) Rl*m9 (B) 10 

^-r^mts 3 o o o n ft^rv^— ^m^^ti 
fc*/73 io 0£r^rt-6 o 

[mi] am *^^^nwi«6^^^- 

[(3 2] (3 2 (A) Rtfl3 2 (B) IS, *^P^(7)||J£c7) 

[13 3] 13 3 11 ^MOSUfiw^lB^ftS^v 5 * — 
[(3 4 ] 13 4 fl *%^oi«0il8i:«6^ v*~- 
[13 5] (3 511 ^^^111^1^5*^^^- 

[13 7] BI7«. ^SIM^^lft^lBJwftSW^ttlS*: 
^-TI3T*fo6o 
[13 8] 13 8 IS, 

[13 9] 13 9 (A) —13 9 (B) 11 #^<7>H*£0?f£ 
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BAH GC07 GD03 GD04 GD07 
GD08 HA22 HA30 HA31 
5C022 AAOO AC44 AC54 AC55 AC65 

AC70 AC78 CAOO 
5C024 BX01 CY47 CY48 EX22 EX51 
5F088 AA01 BA15 BA16 BB02 EA04 
JA03 JA07 JA10 JA12 JA13 



